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ENGINEERI\G APPLIED
A great many students in the technical colleges of this country have not
learned that the true value of an education lies in the ability to apply it. A
man's worth to the world is measured by his knowledge, personality, and
capacity for work. It therefore might seem strange that engineers employed
in purely engineering professions comprise only a small percentage of the
number of engineering graduates. This is a definite indication that the value
of an engineering background does not lie wholly in a technical field. Most
successful graduates, no matter what their positions in industry may be, admit
that their time spent in seeking a degree in engineering had a great influence
upon their lives. This is true of salesmen, managers, executives, politicians,
and independent business men. These men agree that their college years
taught them how to use their time and energy to the best advantage in their
work and in their associations with fellow workers. They will also admit that
some of these developments did not appear until long after their graduation.
The average engineering student is not aware of the excellent training a
college has to offer that will develop his personality and influence his life.
The informal chats with classmates, social and fraternal life, and the participa-
tion in extra-curricular activities are all a part of college that is naturally
accepted without the realization that it helps to build character.
What is the purpose of a college education? Is it to memorize book
knowledge, or is it to learn how to apply book knowledge in a practical way?
The quicker a student can visualize the requirements of an employer—that he
is not looking for a bookworm but for a man with the essential qualities for
leadership—the better are his chances to succeed. While at school there is
a tendency for students to overlook the true purpose of college training—the
development of character and personality, the attainment of knowledge, and
the most importance purpose, the development of ability to apply that
knowledge.
The average student is rather short-sighted in his outlook of the future.
He expects and prepares for a position after graduation for which his technical
training will be required. The future that the student does not see is the
success or lack of success which will follow in later years. A great many
positions offered to graduate engineers can lead to administrative work. The
more successful an engineer becomes the greater are his problems in manage-
ment and the control of personnel. A student should prepare now for the
future. He should study himself, analyze his shortcomings and attempt to
correct them before he steps into the world as an engineer. College students
are fortunate in that they have an ideal chance to analyze themselves and
their classmates and from this determine the human characteristics that aid
or hinder success.
by Alan W. Ker, m.e., '43
TUR3I\E
History
HERO'S "reaction" turbine invent-ed about 130 B. C. is undoubted-
ly the oldest of all heat engines.
It is considered to be the first steam
turbine or engine. In the Hero tur-
bine, steam was generated in the
box-like boiler and passed through
the hollow supporting columns and
trunnions into the interior of the
globe. The nozzle protruding from
the globe allowed the steam to escape
and the reaction of the fluid pressure
caused the globe to rotate.
One of the first practical improve-
ments of the turbine was made by
Giovanni Branca about 1629 A. D.
when he designed and built an im-
pulse turbine. The turbine wheel
had radial blades much like a water
wheel and was impelled by the im-
pact of a jet of steam flowing through
a pipe and nozzle. Branca used the
turbine to propel a roasting spit.
The general improvement of the tur-
bine was largely made by the great
philosophers of a few centuries ago.
James Watt, Newcomen, Tonncelli,
and Newton all aided in the develop-
ment by their experiments on either
steam or water turbines. Probably
DEVELOPME\T
by A. W. Ker, m.e., '43
This article puts a final touch on the
recently-completed study of turbines in-
dulged in by the senior mechcmicals. It
also provides an excellent introduction
to the subject for those men destined to
acquaint themselves with this part of
thermodynamics in the future. Several de-
tails on modern turbine design show the
extent to which progress has been made in
this field of power generation.
the oldest commercially successful
turbines is the DeLaval. It origin-
ally existed in the form of Hero's
reaction turbine, but it was intro-
duced about 1890 in its modern
form, as an impulse turbine. The
first Parson's turbine introduced
about 1884 was of the reaction type
and developed approximately 10
H. P. at 18,000 r. p. m. The im-
provement of this type by the alter-
ing of the blade shape and the re-
duction of rotor speeds led to the
application of turbines to marine
power.
CiasSification
Turbines are divided into two
general classes which are the impulse
or equal pressure and reaction or
unequal pressure types. The impulse
steam turbines require that the
energy of the steam be converted





nozzle; this kinetic energy is ab-
sorbed by the rotor through the im-
pact of the steam jet upon the mov-
ing turbine blades. The absorption
of energy is shown by a single stage
impulse turbine which operates at
maximum efficiency if the speed of
the rotor blade approaches one-half
that of the steam velocity from the
nozzle. This is clearly exemplified
in the simple diagram of a hose and
a block of wood. The final velocity
Vf of the fluid is equal to Vi, the
initial velocity, minus 2Vh, the
velocity of the block. From this re-
lationship, if the velocity of the wood
block is one-half the initial velocity,
the final velocity will be zero, and
the total energy will have been con-
verted into mechanical work upon
the turbine rotor. The other class of
turbine, the reaction type, does not
rely upon the impact force of a mov-
ing jet of steam for motion, but upon
the expansion of the steam in the
moving blade chambers. It is im-
possible to construct a reaction
type turbine without impact pres-
sure of the steam; however, this con-
dition is approached if the velocity
of the rotor is approximately that of
the velocity of the steam. With the
reaction type turbine the expansion
of the steam in moving blade cham-
bers increases the steam velocity.
This increase in velocity forces the
rotor to revolve just as with the
Hero turbine.
Modern Large Turbines
The progress in turbine design
has been influenced by the tendency
to build higher capacity generators,
the improvement in boiler design to
give higher temperatures and pres-
sures, and the need for increased
reliability of operation. The use of
hydrogen to cool generators has
made possible in the past few years
the building of many turbines for
3600 r. p. m. rather than 1800 r. p. m.
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The trend toward higher tur-
bine rotating speeds has been dic-
tated by the requirements for in-
creased efficiency. The turbine effi-
ciency ratio, that is the relation of
the actual and theoretical output,
when the leaving or discharge loss is
not a determining factor, is increased
as the design speed is increased. An-
other point of importance in defense
of increased rotor speeds is the fact
that it becomes very much easier to
build reliable turbines for high tem-
peratures and pressures if the dimen-
sions of shells and rotors and inter-
stage diaphrams can be kept as small
as possible. This is possible in the
case of higher-speed turbines for in
almost every stage the stresses in the
new 3600 r. p. m. turbines are lower
than in the 1800 r. p. m. machines
of a few years ago.
General Design
and Performance
Most modern large turbines are
custom-built to suit the customer's
needs, although many turbines bear
a "family resemblance" and utilize
standard portions. This practice low-
ers building costs and also permits
the use of design features that previ-
ously have proven themselves suc-
cessful.
The general use of higher and
more efficient steam temperatures
and pressures has had an important
bearing upon the design of the early
stages in turbines. Low volume flow
machines generally have a two stage
velocity reduction wheel for the first
stage wheel. This arrangement uses
a nozzle and then two sets of velocity
blades so that the high temperature-
pressure steam is immediately re-
duced to a high velocity which is ab-
sorbed by the velocity blades. This
design prevents excessive steam
losses in the journal packing which
is a major item on low volume
machines.
On turbines using between 50 and
125 cu. ft. of steam per second, gen-
eral experience indicates that the
first stage should also be a two stage
velocity wheel, but that after 75 per-
cent of full flow is obtained, the
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steam should be by-passed around
the first stage wheel and the full
boiler pressure admitted to the first
stage shell. This is called a single
by-pass machine. On large volume
flow turbines the steam may be by-
passed into the second stage shell
after first being transferred to the
first stage shell from the velocity
wheels. These machines are known
as two by-pass turbines which is
usually the limit for this process.
The limiting factor of the capacity
to which condensing turbines can be
built is the projected area through
the last-stage bucket annulus. It is
possible within reasonable limits to
build the earlier stages of a given
turbine carrying a given last stage
bucket to pass any required quantity
of flow provided the parts are made
strong enough. Under such circum-
stances the velocity of the steam
leaving the last stage buckets would
vary approximately as the capacity,
and the increased exhaust losses
would make operation uneconomical.
The mechanical limit to the area of
the last stage bucket annulus de-
pends upon the stress at the bucket
roots. For the present time this
limit is 25 square feet of projected
annulus area at 3600 r. p. m. which
permits the construction of single-
flow turbines with 25,000 kw. maxi-
mum capacity. For turbines of high-
er output, double, triple, and quad-
ruple flow exhausts to the condenser
are being used.
One of the later developments that
has followed with the use of gauge
pressures of 1250 pounds per square
inch and temperatures of 1000° F.
has been the double shell construc-
tion. Basically the principle is to
surround the working parts of a tur-
bine with a steam-tight inner shell
and then to build around this a sec-
ond shell. The space between the
shells is connected to a lower stage
of the turbine so that the total pres-
sure drop is divided between the
two shells. This type of construction
also has the advantage of requiring
a shorter time to bring the turbine
up to operating temperature, because
the inner shell is surrounded by
steam and therefore generates small-
er internal stresses.
The steam turbines of the future
will operate on still higher tempera-
tures and efficiencies as special alloys
are discovered to withstand the
stresses that are developed. It is
rather certain that unless atomic
power can be harnessed or some
other primer mover developed, the
turbine will remain one of the chief
pieces of equipment used in power
generation.
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PLASTIC WAR
QYNTHETIC plastic compositions
"-) were first put to use upon the
discovery of celluloid and pyroxylin
compositions. These plastic materials,
being highly inflammable, were of
limited usefulness, and wide appli-
cations of artificial molding composi-
tions were not found until the in-
vention of bakelite by Doctor
Baekeland. This material was not
developed and brought to a stage of
commercial usefulness until after the
World War, and might be called a
product of the war, although it was
prepared in the 1890's.
Again, in the present war, tre-
mendous development may be ex-
pected in plastics. Already the uses
of plastics have been increased in two
ways as a result of defense produc-
tion: first, the direct use of plastics
in war machinery and equipment;
and second, the substitution of plas-
tic articles for metallic articles in
instances where the metals used have
become so scarce that the entire out-
put is needed in defense production.
Plastics in War
Machinery and Equipment
The synthetic plastics are used in
all branches of the armed forces.
Battleships, tanks, airplanes, infan-
try—all require and prefer plastics
for certain jobs. The Navy has found
that instrument cases and mounting
flanges made of the plastic Tenite,
a thermoplastic cellulose material,
while not as strong as brass, does not
crack as readily as brass under the
severe vibration and shock of gun-
fire. The Army recently ordered
stretchers made with Tenite handles;
these will not split or swell in wet
weather and are not attacked by
acid vapors, as are metal handles.
The Air Corps, of course, has found
numerous uses for plastics.
The women of London have begun
wearing helmets made from cloth
by G. H. Kesler, ch.e., '42
The shortage of aluminum, magnesium,
and the other important metals necessary
for defense has caused an increased use
of plastics as a substitute in many articles.
This change-over in many cases has pro-
duced better products than those manu-
factured from the original metal.
This article exemplifies the growing im-
portance of plastics in the national pre-
paredness program. Mr. Kesler gives a
brief history of plastics and then lists
many of the uses in which they are now
being employed.
treated with plastics as a means of
protecting themselves during air
raids. The munitions workers and
the members of the Home Guard in
England have adopted a similar hel-
met made of cloth reenforced with
wire mesh and impregnated with a
plastic composition. Both helmets
have been found about as effective
in warding off falling objects as the
steel helmets worn by the troopers.
The United States Army has experi-
mented with such helmets and have
developed a two-piece affair, the
outer layer being a removable steel
helmet fitted over an inner light-
weight composition helmet. The
plastic gunstock was only recently
made an article of manufacture by a
New England arms company. The
company has found the stock easier
and cheaper to produce than the con-
ventional walnut stock, because it
can be molded into its final form and
with its final finish in a short time
and with a minimum of labor. The
wooden stock must be turned on a
lathe, following a master pattern,
and this requires considerably more
time than does the molding process.
Because of this ease and economy of
manufacture, plastic stocks have at-
tractive possibilities for mass pro-
duction.
Plastics in Airplanes
The use of plastics in airplanes
probably began with the installation
of Bakelite distributor cases on the
Liberty engines of 1918. The larger
airplanes of today use more than 120
plastic parts. Among these are the
molded instrument panels, the de-
icing devices for radio aerials, and
the lightweight doors for bomb bays.
The seats are made of plastic, as are
the control knobs and dials. The
windows are plastic, usually made of
an acrylate resin—a thermo-plastic
organic polymer. The instrument
panel dials of night-flying planes are
lighted with glowing Lucite rings
and a very small electric bulb, the
Lucite serving to conduct the light
to its edges by means of internal re-
flection with almost no loss. The
electrical wiring of a plane is in-
sulated with plastic materials, such
as enamels for coating the wires of
radio sets and oxidation-resistant
ignition wire sheathing. Plastic in-
sulators have the valuable ability to
absorb shock without damage, while
ceramic insulators are rather brittle
and require careful mounting. The
machine-gun turrets are made of
plastic such as Plexiglas, and in some
planes the ammunition conveyors
which bring the ammunition belts to
the guns are made of plastics. Lam-
inated spruce and bakelite propellers
are being made in England, and ex-
perimental work is being done in the
United States with "compregnated"
wood propellers—wood strips soaked
in plastic materials and pressed to-
gether under high pressure to form
a material entirely different from
wood or plastic resin. The "compreg-
nated" wood swells only very slightly
upon soaking in water during per-
iods as long as several months,
and has a good finish.
Another wood-and-plastic material
known as Jabroc is used for making
dies used in forming aluminum and
steel sheets for airplane surfaces.
The dies so made will withstand
over 2,000 pressings without losing
shape, and can be made easily. The
United States research workers have
found that wood soaked in urea
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solutions can be formed to shape
upon heating and that it behaves in
forming in a manner resembling
other plastics.
The airplane fuel tanks of today's
warplanes are made self-sealing by
incorporating a layer of latex-and-
plastic compound between the walls
of the tank. When the tank is punc-
tured by a bullet, the material swells
upon contact with the gasoline to
form a leak-proof seal.
Experimental work has been done
toward making a complete airplane
fuselage assembly from plastic ma-
terials, and several small planes have
been constructed from such material.
The Timm Aircraft Corporation has
Made planes by building up layers
of spruce arranged in a cross-grain
pattern. The complete fuselage, or
wing section, is then sprayed with a
phenolic compound which is forced
into the cells of the wood. This ma-
terial is allowed to set, and the sec-
tion is then given its exact shape by
cold pressing. The complete section
is baked in a large oven causing the
layers to fuse into a solid plastic-
wood mass. The airplane, upon
assembly, is 20 per cent lighter than
a metal plane, is more fire-resistant,
and has no projections such as rivet
heads to offer air resistance; however,
the finished material is very difficult
to repair. In the words of one engi-
neer, "It's like trying to mend a hole
in a glass bottle." The plastic used
in another method of manufacture is
a bakelite-type material, which is
formed by placing the section soaked
in plastic in a rubberized bag and
applying steam to the outside of the
bag. The heat first softens, then
hardens, the plastic and the steam
pressure causes the evenly-applied
force to shape the softened material.
The importance of plastic construc-
tion is made evident by the obvious
opportunity of mass production and
by the saving of forty horsepower
required to overcome the air re-
sistance of rivet heads on a large
plane. The manufacturers realize
the advantages of plastics, and they
are working constantly with the
idea. The Glenn L. Martin Company,
for example, has established a fel-
lowship for plastic-plane research at
the Mellon Institute in Pittsburgh.
Plastics for the Army Doctors
The Army doctors are experiment-
ing with plastic items in surgery.
Thermoplastic splints can be made to
fit the shape of the arm or other
member in order to hold broken
bones in place more comfortably,
and they permit ready observation
of the bandaged wound. The splints
have been made of Lucite at the
du Pont Experimental Laboratory in
Arlington, New Jersey. The doctors
have also placed windows of plastic
in casts to enable them to learn the
progress of healing at any time. An
English item which recently ap-
peared in a bakelite coffin weighing
seventy pounds and capable of mass
production.
Priorities Promote Plastics
Plastic articles are being substi-
tuted for ones made of metal when
the metal is included in the prior-
ities list. Since aluminum is needed
by the defense industries, practically
every item intended for domestic use
must appear with much less or with
no aluminum content. Because of
this situation, such items as washing
machine agitators are being made of
plastic. This plastic agitator has been
found to have more desirable prop-
erties than metal, and probably will
continue in production. The plastic
is lighter, smoother, and not as easily
corroded as the metal agitator. The
clutch handles are also being made
of plastic.
Vacuum cleaners will appear with
plastic domes, hose fittings, and
nozzles. Refrigerators may have
plastic ice-cube trays; handles and
pulls on drawers and doors will be
of plastic; plastics may replace
bronze in window screening; tables
and other furniture can be made of
plastics or painted with plastic-base
varnishes; cameras and camera ac-
cessories, such as exposure-meters,
will be given plastic cases; film
spools for cameras may be made of
plastic; and bicycles can be made of
laminated plastic plywood, with the
possibility of synthetic rubber tires.
Automobiles already have been
equipped with plastic accessories,
and certain parts of the motors, such
as timing gears, distributor cases
and fuel pump diaphragms have
been made of plastic-and-cloth or
filled plastic materials.
Foods may be wrapped or pack-
aged in plastic or synthetic materials.
Cellophone, the cellulose film made
by the du Pont company, has been
used as a food wrapper for some
time now, but a new synthetic rub-
ber sheeting, which is moisture-
resistant and easily sealed, has been
developed.
The Future
It seems evident that the list of
products made from artificial and
synthetic plastic materials will be
vastly expanded as a result of the
defense program. The switch from
metals to plastics seems not only
necessary but also desirable in prac-
tically all cases; the result is usually
a lighter, corrosion-free product
offering the advantages of ease and
rapidity of manufacture. The major
drawback to a greatly increased
production of plastics is the lack of
sufficient raw materials. These ma-
terials, although produced in large
quantities by recovery from coke
ovens or by catalytic and chemical
treatment of electric-furnace prod-
ucts, such as calcium carbide, are
not available in quantities compar-
able with the amount of iron ores on
hand. Companies engaged in plas-
tics manufacture are, however, doing
their utmost to meet the demand and
promise real advances in the produc-
tion and fabrication of plastics.
The fastest train run ever recorded
on an American railroad was made
by the Pennsylvania Special (now
the Broadway Limited) on the
Pennsylvania Railroad, when that
train covered three miles near Ada,
Ohio, in 85 seconds, or at the rate
of 127.2 miles per hour.
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CHEMISTRY - - I\
FOREFRO\T OF DEFE
by Michael W. Percopo, ch.e., '43
Synthetic Camphor
QYNTHETIC camphor production
on a large scale in the U. S.
furnishes a striking example of what
chemical science has done to offset
the effects of monopoly control of an
essential product by a foreign power.
The story of camphor begins in
the fifteenth century when Chinese
merchants visited the island of For-
mosa and found stately trees produc-
ing a balmy odor which scented the
air for miles around. The natives
had already developed a crude wood
distillation process producing the
fragrant white oil which compressed
into cakes. The Chinese named the
cakes camphor.
Chinese rulers annexed the island
and diligently developed the cam-
phor business. However, the Chinese
lost control of the island in 1895
after the first Sino-Japanese war,
and the Japanese took over the
Formosan camphor industry.
The importance of camphor be-
came very apparent when John
Hyatt, the inventor of the roller-
bearing, mixed camphor with nitrat-
ed cotton cellulose to produce the
first man-made plastic. Since then
camphor has been an indispensable
ingredient in manufacturing plastics
of the "nitrocellulose" type, and this
constitutes the largest industrial out-
let for the product to this day al-
though it is used extensively in
medicine preservatives and for many
other purposes.
American manufacturers who
needed camphor as a raw material
had to buy all their camphor re-
quirements from monopolistic Japan.
This country sold its camphor on an
allotment basis, and buyers were
never sure of getting a sufficient
amount for their particular need.
Besides this monopolistic feature,
prices eventually became extra-
ordinarily high, i.e., $3.75 per pound
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in 1918; $3.65 in 1919; and $3.55 in
1920.
Attempts were made to produce
camphor in this country in 1880.
Camphor berries were imported and
planted in several southern states,
chiefly in Louisiana and Florida.
These tree plantation projects de-
signed to curb the foreign monopoly
were unsuccessful and Japan con-
tinued to rule the camphor market.
Experiments were conducted to
manufacture synthetic camphor in
the early part of the 19th century,
but the investigations were not very
extensive because there was no
market for camphor and hence no
real incentive. An important con-
tribution to the manufacture of syn-
thetic camphor was that of a German
druggist who had discovered that
the reaction between hydrochloric
acid and turpentine resulted in a
crystal resembling camphor. Berthe-
lot, a French chemist, also did some
work along these lines in 1853.
The first large scale production of
synthetic camphor in this country
was undertaken by the du Pont Com-
pany in 1918. The process used at
that time followed closely the one
common in European operations.
The general practice was to start
with turpentine, fractioning to obtain
pure pinene, saturating with hydro-
chloric acid to form bornyl chloride,
hydrolyzing to form camphene, esteri-
fying, saponifying to form isobor-
neol, and oxidizing to camphor. The
pinenes are the main constituents of
the various turpentine oils which
are obtained by steam distillation of
pine stumps or the resinous exuda-
tions of various coniferous trees.
Alpha-pinene is by far the most
widely distributed of all the natural
terpenes; in addition, turpentine
contains an isomeric beta form,
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nopinene, which occurs in much
smaller quantities.
The pinene is agitated in large,
horizontal iron vessels and treated
with dry hydrogen chloride. This
results in the formation of solid
bornyl chloride. The conversion of
bornyl chloride to camphene is car-
ried out by adding it to a mixture
of cresol and sodium hydroxide,
from which all water has been re-
moved by distillation. The camphene
is separated and distilled to remove
terpene oils. The next step involved
is the conversion of camphene to
isobornyl acetate by treating it with
glacial acetic acid. From the iso-
bornyl acetate is obtained isoborneal
by saponification. The final step of
the process is the oxidation of the
isoborneal to camphor. This is car-
ried out by adding the isoborneal
to a mixture of nitric and sulphuric
acids in an ordinary type nitrator.
It is kept at a temperature of 80°
to 90°C. for 10 hours. When the
oxidation is complete the mixture is
submerged in ice water. The solid
material is dissolved in benzene and
by distillation camphor is obtained.
The original du Pont effort was
abandoned eventually, as the price
of synthetic camphor could not com-
pete with the natural camphor.
Japan, because of cheap Formosan
and Japanese labor and its low
standard of living, reduced the price
of the natural product to discourage
synthetic manufacturers.
The domestic manufacture of
camphor not only has made us inde-
pendent of foreign importation, but
also has affected the plastic industry.
Since the advent of new plastics,
manufacturers of pyroxylin plastics
(nitrocellulose type) faced a serious
problem. Camphor was needed in
the manufacture of their type of
plastic, and since the price was so
high, their industry was on shaky
ground as far as competing with the
other plastics was concerned. The
manufacture of synthetic camphor
caused prices to go down and the
pyroxylin plastics survived.
Approximately 6,000,000 pounds of
camphor annually have been pro-
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duced in past years. To manufac-
ture that amount of camphor 9,600,-
000 pounds or 1,370,000 gallons of
turpentine were required represent-
ing a value of $750,000. It is evident
that this increase in demand for tur-
pentine has helped to a certain ex-
tent the 20,000 people who make
their living from the production of
turpentine.
An Honest Opinion
The engineering student frequent-
ly must make decisions as to meth-
ods of setting up apparatus or of
conducting experiments, and too
often he follows a "hunch" or a
"snap" decision with the hope of
saving time in research covering the
problem. Usually, however, such
methods result in a loss of time be-
cause of mistakes in the apparatus
used or because of damaged equip-
ment. Quite frequently data is taken
which is later found to be worthless
because sufficient investigation was
not employed prior to the experi-
mental work.
Investigation of a problem is cer-
tainly necessary when printed in-
structions covering the work are un-
available, but when instructions
have been given the student he
quite probably will consider the use
of other material or of tracing an
electrical circuit or of making a
flow-sheet of a process as a waste of
time and as an unnecessary evil to
be circumvented by any means
available. Although a knowledge of
the working of an experiment may
be gained from the instructions and
from textbooks referred to when
writing a report on the experiment,
a practical, thorough understanding
of the assembly in use can be gained
only by sincere, clear-minded anal-
ysis of the apparatus and of the
process. Such an analysis of an
assembly or process by the student
eliminates the many mistakes due to
decisions made without serious
thought.
In brief, although the engineering
student cannot hope to give as thor-
oughly practicable suggestions as
can the experienced engineer, he
can do his best toward eliminating
the waste of time and effort caused
by "jumping at conclusions."
—G. H. K.
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DEVELOPMENT
edited by John E. Metz, m.e., '43
Paint Piping
Through nearly two miles of a
new nine-pipe circulating system,
paint in as many different colors is
now carried swiftly to the half a
hundred points of actual application
to shelving, steel furniture, kitchen
cabinets, lockers, and other metal
products as they come down the
production lines at the plant of the
Berger Mfg. Division, Republic
Steel Corp., Canton, Ohio.
Enlargement of the plant, general
relocation and rearrangement of de-
partments, equipment, and produc-
tion lines, also called for a stream-
lining of the paint handling methods.
Before the installation of the new
centralized paint mixing and cir-
culating equipment, enamels and
lacquers had been delivered in 50-
gallon drums by factory trucks to
four widely separated mixing sta-
tions near the various finishing areas
in the plant. The materials were
then prepared for use by adding
thinners and stirring by hand with
wooden paddles for ten to fifteen
minutes. Operators were forced to
refill their sprayers at these places
about every two hours.
Many advantages are derived
from the centralized mixing of the
paints. Continuous mechanical agi-
tation is used, obtaining more com-
plete dispersion of pigments and
maintaining a homogeneous solution
Paint piping showing its application.
at all times. Also, a more uniform
temperature is maintained in the
mixing room. More comparable re-
sults are obtained from viscosity and
specific gravity tests since conditions
may be held practically constant.
Accident and fire hazards resulting
from handling of inflammable ma-
terials by trucks are greatly re-
duced.
Tanks equipped with mechanical
agitation units are located in the
mixing rooms. From there the paint
is distributed to the spray booths in
one-inch pipes for runs of over 1,000
feet, and three-quarter inch pipe for
shorter runs. For all changes of
direction twelve inch minimum
radius bends are used.
The circulation cycle of the paint
is from the tank to the pump,
through a filter, out into the line and
return to the tank. Consequently the
paint is continuously filtered as it
is circulated. Each outlet in each
pipe is provided with a fluid regu-
lator to reduce the line pressure,
thereby allowing uniform spraying
pressure.
Because of the large storage facili-
ties now available and the ability
to maintain uniform conditions the
year round, larger quantities of paint
materials can be purchased at one
time, thus insuring uniformity of
color.
Ellect of Color
The effect of color in the design
of machines is recognized as im-
portant both from the standpoint of
appearance and increased, better
quality production. Recently, psy-
chological surveys made by E. I. du
Pont de Nemours Co. showed that
for a lathe, a "spotlight" buff at




A machine to which has been applied a pleasing color combination.
on the machine body increased
operating efficiency, and that work-
ers reacted more favorably to this
pleasing combination than to any
other colors tested. Accident hazard
is also reduced through proper color
selection which increases the visibil-
ity of moving parts by "spotlight-
ing" with color or by silhouetting
against a background.
For maintenance considerations,
the body of the machine is painted
gray with the rest of the machine
being light buff. The combination,
however, is better than any solid
color, based on the results of the
surveys. Light gray is another use-
ful color and light blues also have
possibilities.
Lighting To Stop Sabotage
One of the most important ele-
ments in the chain of defenses that
must be erected around industrial
plants is protective lighting.
Protecting a plant against sabotage
and espionage requires the erection
of a suitable fence, well located and
fully equipped guardhouses, efficient
armed guards, and the installation
of a suitable lighting system.
From practice it has been found
that best results are obtained if
poles are erected 150 feet apart, four
feet inside the fence line. The light-
ing units should be mounted at a
height of 25 feet on a four-foot
bracket, so that they will be directly
over the fence line. If the recom-
mended 6,000-lumen, 6.6-ampere
series lamp is used, the resulting
illumination along the fence will be
about 0.15 foot-candles or about six
times full moonlight. The space on
either side of the fence will also be
adequately lighted.
The General Electric Co. of
Schenectady, has designed a light
for protective-fence lighting systems
which uses a Fresnel type heat-
resisting lens to produce a wide
horizontal spread of light and a rela-
tively narrow vertical beam. Re-
flector for the unit is made of
chromium-plated copper. The lens
and reflector are assembled into a
sheet steel housing. The complete
unit is available in series or multi-
ple types for a maxium of 6,000-
lumen series or 300-watt multiple
lamps. A special bracket enables
the light to be adjusted in the hori-
zontal or vertical planes.
The overhead system of distribu-
tion for protective lighting has been
used for the new powder and loading
plants, while underground distribu-
tion has been used for airports and
air depots. It is the opinion of ex-
perienced engineers that overhead
distribution is less subject to trouble
from explosives than are under-
ground systems, and repairs can be
made more quickly.
A new protective light designed for the safeguarding of defense industries.





meter pack howitzers is
now being carried on at
the Erie, Pennsylvania,
plant of the General
Electric Co. These guns
are built largely on ma-
chines previously used
for making electric mo-
tors for street cars and
locomotives.
Howitzers of this type,
originally designed for
mule transport, are now
towed on pneumatic tires
by motorized vehicles
and during maneuvers
have even been carried
by airplanes. The weapon
hurls a three-inch diam-
eter, 15-pound shell more
than five miles.
Except for special rifling equip-
ment, tools already in the plant were
adapted for the work. Assembly line
production is now under way with
men who formerly made motors now
making howitzers.
Interchangeability of parts, maxi-
mum portability, and striking power
for its weight are features of the
pack howitzer. Parts must be made
to exact measurements and are un-
der constant inspection. After in-
dividual parts are finished by the
machinists they are sent to the
assembly floor where machining
burrs are removed and the final
polish applied.
After being thoroughly tested the
parts are shipped out to receive
their mountings, recoil mechanisms,
and other parts not made there.
Gasket Tape
A new neoprene impregnated tape
which speeds up the gasketing of
riveted seams in marine construc-
tion has recently been developed by
the "Fabrikoid" Division of the du
Pont Company.
This product, called P. A. W. Seal-
ing Tape and supplied in rolls of
More 75's for the
various widths, is ideal for construc-
tions where water tight seams be-
tween similar or dissimilar metals
are essential. It is of cotton fabric,
double faced with a neoprene cor-
rosion-resisting compound. On each
surface a layer of dry cement is
added. In applying the tape to a
metal surface, the dry cement on
one side is moistened with kerosene,
benzine, or other light oil, and the
tape is then pressed into place. To
complete the joint the outer surface
of the tape is moistened and the
second metal member placed in posi-
tion. Clamping, drilling and riveting
can then proceed. If the joint is not
completed with a permanent fastener
within 24 to 48 hours, the cement
can be resoftened by applying kero-
sene.
The tape drills cleanly and, like
other neoprene products, is highly
resistant to fresh and sea water,
gasoline, oil, and common cleaners.
Since the tape provides a rapid and
economical method for sealing metal
joints and seams, wide adoption of
the product by shipbuilders is ex-
pected. The tape is available in
0.017- and 0.050-inch thicknesses.
Army.
Automatic Road Sign
A new innovation in automatic
road signs has been perfected in
Minneapolis, Minn., by George E.
Sykora. This new type of sign is
used as a warning to inform drivers
that a junction or other traffic inter-
ference is ahead. At the same time
the speed of the moving • car is
flashed on the sign so that the driver
may reduce his rate accordingly.
The sign is actuated by apparatus
consisting of two detectors which
may be phototubes or some magnetic
detectors. These are placed from 750
to 1,000 feet apart. The sign lights
up when the car passes the first de-
tector and after the second one is
passed the sign records the speed of
the vehicle. Thus the driver is able
to note his speed, and has plenty of
time to reduce it if necessary. Also
traffic counters may be added to the
equipment to record the volume of
traffic and the various speeds. With
the aid of these counters, highway
engineers can, at the end of any
given period, determine the total
number of cars that traveled on the
highway and also the speeds at which




Plowing in a 1600 mile telephone furrow
, 4, ense
To assure coast-to-coast telephone
facilities adequate to meet future
defense needs of the nation, the Bell
System is constructing a 1600 mile,
$20,000,000 cable line between Omaha
and Sacramento.
Several newly developed "plow
trains," working from opposite ends
of the line, are burying the cable for
maximum protection. They dig deep
furrows, lay two cables in them and
• • • • • • • • • • • • •
cover them with earth — all in one
continuous operation. Their meeting
will mark completion of the first all
cable line across the continent. Carrier
systems will be operated in the cables
—one direction of transmission in each.
This vast project is just one of thou-
sands in which the Bell System is now
engaged to provide additional com-
munication facilities so vital to
Army, Navy and defense industries.
• • • • • • • • • • 140CIATED 
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AROUND THE CAMPUS
Rose Military Ball
The Rose Polytechnic Institute
chapter of the Tau Nu Tau military
honorary fraternity, held its annual
Military Ball on Saturday night,
November 29, from 9: 30 p. m. until
1: 00 a. m. in the Mayflower Room
of the Terre Haute House. Especially
for the occasion, the chapter secured
the services of the currently popular
Eddy Howard and his orchestra.
The ballroom was filled to capacity
and the student officers of the Rose
unit of the R. O. T. C. paraded
proudly about in their military uni-
forms. During the course of the
dance the grand march was formed
and was led by William Hochstetler,
president of the Rose chapter of
Tau Nu Tau, and his guest, Miss
Clough. Eddy Howard's music
proved so popular with the audience
that it was with difficulty that he
was able to play the last dance at
closing time.
Immediately preceding the dance,
the members of Tau Nu Tau and
by Frederick L. Kolb, m.e., '43
their guests were honored at a ban-
quet in the Terre Haute House.
The honored guests of the eve-
ning were:
Dr. and Mrs. D. B. Prentice, Prof.
and Mrs. Carl Wischmeyer, Prof.
and Mrs. C. C. Knipmeyer, Prof. and
Mrs. Roland Hutchins, Lieut. Col.
Marshal J. Noyes, Major and Mrs.
F. L. Blue, Lieut. and Mrs. P. D.
Bennett, Miss Mary Gilbert.
The committees which had charge
of the dance were: Orchestra—
Kennedy, Nahm, and Bowsher;
Place and banquet—O'Dell and
Riley; Publicity and decorations—
Roberts, King, Sutphin and Logsdon;




Last month the students of Rose
were treated to a special defense
program at a general assembly. Dr.
Prentice introduced Mr. Frank Mc-
. . . . it was the Military Ball.
Grath, representing the Chrysler
Corporation, who gave a short talk
explaining Chrysler Corporation's
part in supplying the national de-
fense needs of our country in the
present emergency. Mr. McGrath
then proceeded to show the assem-
bled students exactly how the mam-
moth Chrysler Tank Arsenal was
conceived, designed, and constructed
all in the remarkably short time of
six months. A motion picture depict-
ing the entire solution of the prob-
lem was then shown. It showed
clearly many good views of the
actual designing and construction of
the large 30 ton tanks which the
arsenal is turning out for the United
States Army. Mr. McGrath told
the assembled embryonic engineers
that Chrysler Corporation alone em-
ploys more than 1300 engineers
among a total of more than 80,000
employees. The talk and the film
were heard and seen by the entire
student body of Rose and were de-
clared extremely educating and in-
teresting by all who were present.
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Glee Club Spreads Its Wings
This year the Rose Tech Glee Club
has truly started off the season with
a "bang." At the first roll call of the
year, there were so many men pres-
ent that there was not room for them
in the regular meeting place, with
the result that the club now has
rented a large room in the Y. M.
C. A. and have been holding their
meetings at that place. The group
at present is the largest it has ever
been, numbering about 30 men. Due
to the fact that Mr. Emil Taflinger,
the regular club director, is out of
town on a tour of indefinite length,
the club has secured the services of
Mr. J. O. Hawkins of Casey, Ill.
Mr. Hawkins is considered by music
experts as one of the finest vocal
directors in the midwest—having
directed the famous Casey High
School vocal group, which has taken
first place in the national high
school choral contest a number of
times in the past.
Another new feature of the club
is the addition of a "double quar-
tet," made up of two members from
each of the sections of the club. The
double quartet is said to excel at
good old-fashioned harmony.
Lt. Col. Noyes Joins Staff
There is an old saying in the
U. S. Army that its members cer-
tainly are given the opportunity to
see the world, and apparently that
still holds today, for after a stay of
only four months at R. P. I., Major
F. L. Blue, Jr., has been transferred
to duty at Fort Bragg, N. C., be-
ginning Dec. 15, 1941.
Replacing Major Blue as Pro-
fessor of Military Science and
Tactics, comes Lieutenant Colonel
Marshall J. Noyes, direct from Camp
Claiborne, Louisiana, where he was
Commander of the 711th Engineers
Battalion. Lt. Col. Noyes originally
was from Brattleboro, North Caro-
lina and later attended Norwitch
University from which he was
graduated in 1907. Norwitch Uni-
versity, by the way, was the first
college in the United States to offer
a complete military program, ex-
cepting the United States Military
Academies. It was at Norwitch that
Lt. Col. Noyes first was brought into
contact with military life and he has
been connected with the United
States Army ever since. In 1917 he
went overseas where he served with
the 77th Division in France and with
the 1st Division in Germany, thus
the subject which he will teach at
Rose will be completely familiar to
him.
Lt. Col. Noyes is married and has
two children, Anne Fletcher, a stu-
dent at Sweetbriar College, and
Joseph K., a student at Virginia
Military Institute. Mrs. Noyes is
remaining in Washington, D. C., for
the present. He is living at 907 South
Seventh St., Terre Haute, Ind.
The Technic wishes Lt. Colonel
Noyes continued success in his mili-
tary career, which has taken him
over the entire United States and
some of her possessions, and hopes
he enjoys his stay at Rose Polytech-
nic Institute.
Junior Banquet Held
The annual get-to-gether of the
members of the junior class was
held on Thursday evening, November
13, in the form of the Junior Ban-
quet. The affair this year was even
more of a success than the banquets
of past years. The dinner was held
in the small dining room of the
Hotel Deming and a sumptuous
menu of steak, French fries, and all
the trimmings were enjoyed by the
60 men present. After the dinner
the dining room was converted into
a smoking lounge, stories were told,
and songs were sung by the members
of the class.
(Continued on page 20)
Lieutencrnt Colonel Marshall 1. Noyes, P. M. S. & T.
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GRADE A GRADS
edited by Wallover H. Nellis, c.e., '44
Fred L. Bradford
Fred L. Bradford was born in
Illinois and moved to Terre Haute
when he was twelve years of age.
He finished grade school there and
attended Wiley High School. He
entered Rose in 1921 and was gradu-
ated with the class of 1925, receiving
his B. S. degree in mechanical engi-
neering. During his four years of
high school and his first year at
Rose, Mr. Bradford was a member
of the Fourth Estate, being a news-
paper carrier.
Upon graduation, Mr. Bradford
entered the Doherty Training School
of the Cities Service Co., Denver,
Colorado. In 1927 he took a position
with the Knoxville Gas Company,
Knoxville, Tenn., as industrial sales
engineer, holding that position until
1933 when he accepted his present
position as manager of the Fred J.
Biel Wholesale & Retail Tobacco
Co., Terre Haute, Ind.
On April 19, 1927, Mr. Bradford
married Anna Jeannette Biel. Mr.
and Mrs. Bradford have two children
—Joanne, 12 and Charles, 8. They
reside at 207 Adams Street, Terre
Haute, Indiana.
Mr. Bradford's hobbies along engi-
neering lines are air conditioning
and automatic heating. Among his
other hobbies fishing comes first and
collecting smoking pipes a close
second.
When asked if he would advise a
young man to study engineering,
Mr. Bradford said he would al-
though he is not following engineer-
ing work at present.
"It is clearly evident that an engi-
neering education forms an ideal
foundation for many types of work
outside the engineering field. For
example, many trained engineers
are to be found in accounting and
auditing work, in the insurance field,
and in sales work.
"The art of selling or salesman-
ship requires the working out of a
problem and bringing it to a success-
ful conclusion. Engineering training
gives to a salesman many essential
qualities or tools, such as the ability
to recognize a problem and think it
through to a solution, a better knowl-
edge of a product or service, the
ability to present a sales plan in an
orderly and convincing manner so
as to create a desire for the item or
service, and the keeping of an open
mind to absorb new ideas and new
methods and to keep up with rapidly
changing conditions such as we have
to-day."
Mr. Bradford believes that al-
though trained engineers are in de-
mand to-day, that will not always be
the case and that we will go through
a period when the engineering field
will not be able to absorb all of the
trained men turned out by our
colleges.
Mr. Bradford also believes that a
complete course in salesmanship
should be added to the curriculum
of all engineering schools. "A good
course in the elements of selling
would be valuable to all engineers.
An engineer with sales training and
experience has added to his abilities
one more valuable tool with which
to do a better job."
In summing up Mr. Bradford's
views, he says that the study of engi-
neering is beneficial to any man,
whether he is a salesman, an account-
ant, or an executive in any line of
business.
"The prime requisites of a suc-
cessful life," says Mr. Bradford, "is
the ability to make friends and get
along with all kinds of people."
Rose Grad Hurt in
Army Maneuvers
Lieutenant Maurice C. Fleming,
'40, stationed at Camp Forrest,
Tullahoma, Tenn., was injured dur-
ing army maneuvers near Shelbyville,
Tenn., on June 17, 1941, while serv-
ing in an armored division. He has
been in the camp hospital ever since.
Doctor's recent reports indicate that
he is improving very nicely, but
that he will probably remain in the
hospital for some time. He has
recently been transferred to the
Walter Reed Army hospital in Wash-
ington, D. C. Mr. Fleming, having
been graduated from Rose with the
class of 1940 with a B. S. degree in
mechanical engineering, would ap-
preciate hearing from his old class-
mates.
Engagements
Mr. and Mrs. Hugh Larrance, of
Edgewood Grove, Terre Haute, In-
diana, announce the engagement and
approaching marriage of their
daughter, Helen Louise, to Lieut.
William M. Noel, son of Mr. and
Mrs. B. H. Noel, of North Eleventh
Street, Terre Haute, Indiana. Miss
Larrance is a graduate of Indiana
State High School, and attended
Indiana State Teachers College. She
is a member of the Alpha Sorority.
Lieut. Noel is a graduate of Rose
Polytechnic Institute, class of 1940,
and is a member of Alpha Tau
Omega fraternity. The wedding will
take place December 27.
New Arrivals
Mr. and Mrs. John Allen Wilson,
of Gary, Indiana, announce the birth
of a son, John Allen, Tuesday, No-
vember 18, 1941, at the Methodist
Hospital. Mr. Wilson was graduated
from Rose with the class of 1934,
and is presently employed in the
metallurgical department of the
Carnegie-Illinois Steel Co., Gary,
Indiana.
Mr. and Mrs. Richard Biller, of
Washington, D. C., announce the
birth of a baby girl, Marilyn Jeanne.
Mr. Biller was a graduate of Rose
with the class of 1931.
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When power must not fail!
How a Westinghouse Distribution System
Foils Lightning, Accidents, and Saboteurs
BEHIND America's urgent defense pro-duction, stands electric power. It
runs the machines that turn out the
weapons for the defense of America. It
must not fail, must not even falter.
In the first World War, this vital
power could be cut off, and cut off
easily . . . by saboteurs, by accidents, or
by lightning.
Poo For, in those days, the only means
of distributing electricity was through
radial systems, in which the power lines
radiated like the spokes of a wheel with
the power station as the hub. So, if any
part of a power line were damaged, no
electricity could be delivered to users
all along the line.
No way was known to reduce the vul-
nerability of power distribution until the
early '20's, when engineers of a large
power company conceived the idea of
the secondary network system.
11. The idea was to connect low voltage
secondary lines in a network, with the
main power (primary) lines joined to the
network at several places. Thus, with
power being sent along several different
routes, a line could be damaged and
electricity would continue to flow to its
users along the other routes.
It was a great idea . . . if it could be
made to work on large and complicated
city systems. That was the problem,
a problem which the power company
brought to Westinghouse engineers.
The secondary network system
wouldn't work at all until some pump-
proof method was found to keep power
from flowing backwards into a damaged
section of the line. Westinghouse engi-
neer John S. Parsons (a member of
Georgia Tech's class of '21, a graduate
of the Westinghouse Training Course,
and the holder of 30 of the 150 patents
on secondary networks) found the way
. . . a pump-proof relay which, when
power is flowing in the wrong direction,
closes its contacts and causes a network
protector (automatic air circuit breaker)
to trip and cut the feeder off the line.
Then, there was the question of where
to put the transformers, relays, and pro-
tectors that secondary networks needed.
The amount of space this equipment
would take up would be tremendously
expensive in crowded cities.
P. The obvious way to overcome this
obstacle was to put this secondary net-
work equipment underground. But trans-
formers, relays, and protectors wouldn't
perform properly in damp underground
atmosphere. Westinghouse engineers
went to work and developed a trans-
former-relay-protector unit that could
fight off dampness and perform as well
underground as above ground! Now,
there are network units that do their
job even though submerged under salt
water, twice a day!
To make doubly sure that they had the
Westin
space problem licked, Westinghouse en-
gineers cut down the size and stepped
up the power capacity of these network
units. They made it possible for a unit
that was one-third smaller to do the
same electrical jobs!
IP. Secondary networks raised all sorts of
new problems. And Westinghouse engi-
neers had to find a lot of new answers
before they were able to bring secondary
networks from an idea to a working
distribution system.
Today, Westinghouse engineers have
brought secondary network systems to
164 cities. They've adapted these sys-
tems to the specialized needs of defense
plants, army camps, airports, and power
houses. Their work has contributed tre-
mendously to today's ability to distrib-
ute unfailing electric power . . . despite
lightning, accidents, and sabotage.
110. This story illustrates how Westing-
house engineers work. More than that,
it shows how the Westinghouse Company
works. For there are 1,500 engineers in
Westinghouse . . . in service, in manage-
ment in design, in sales, in every single
branch of the business. These engineers
give the company its point of view.
Westinghouse takes pride in the engi-
neering behind its products. Its engineers
are always analyzing its products, work-
ing over them, making them better. It
has the engineer's impatience with the
old and his eagerness to create the new.
I* Engineers founded and built Westing-
house. Engineers will carry it on.
house
Westinghouse Electric and Manufacturing Co., Pittsburgh, Pa.





John E. Lufkin, signal
supervisor with the Illi-
nois Central Railroad, has
retired.
Albert C. Lyon, former
field engineer with the
Midland Chemical Lab-
oratories, Inc., is now sanitation
engineer with the Western Chemical
Co., Inc., of Kansas City, Mo.
Jerry H. Service, Lieuten-
ant Commander in the
U. S. N. R., is serving as
instructor in navigation at the Naval
Reserve Midshipmen's School, North-
western University.
Chester A. Williams,
formerly with the Union
M e t a 1 Manu facturing
Company of Atlanta, Ga., is now
general sales manager for the Jack-
sonville Metal Manufacturing Com-
pany, Jacksonville, Fla.
Wayne C. Woodling,
18 former chief engineer
with the Rockwood Man-
ufacturing Company, is now assistant
to the vice-president of P. R. Mallory
& Company, Indianapolis, Ind.
Robert P. Long, formerly with the
Wabash Railway Company, is now
serving as Lieutenant Commander
in the U. S. N. R. in Washington,
D. C.
Eugene S. Whitlock, prev-
iously with the Ideal
Commutator - Dresser
Company, has taken a position as
sales engineer with the Reeves
Pulley Company, Chicago, Ill./27 Richard C. Brown, form-
erly with the Link Belt
Company, is now with the
Office of Production Management in
Washington, D. C.
Edward Dunning, former automo-
tive engineer with Shell Oil Com-
pany, Inc., has been transferred to
New York City where he is assistant
manager of the products application
department.
28 
Andrew J. Nehf, formerly
with the T. V. A., is now
a captain, C. E., acting as
water supply engineer, headquarters,




James T. Jones, with the
Empire District Electric
Company, Joplin, Mo., is
teaching National Defense classes in
a-c and d-c electricity.
Frederick J. Bogardus, formerly
with the Scott Paper Company,
Chester, Pa., has been promoted to a
captain, C. E., and is serving on the
Engineer Planning Board at Ft.
Belvoir, Va.
Lee C. Kelsey of Cincinnati, Ohio,
is first lieutenant, Corps of Engi-
neers, post of San Juan, Puerto Rico.
Christopher L. Schultz, former
junior engineer with the N. I. Public
Service Company, is assistant engi-
neer of the R. E. A., Dept. of Agri-
culture, Washington, D. C.
James F. Guymon is first
lieutenant with the 36th
Engineers, Plattsburg Bar-
racks, N. Y.
John C. Dalrymple, former assist-
ant electrical engineer with the
Bureau of Yards and Docks, Wash-
ington, D. C., is with the 24th Engi-
neers at Pine Camp, N. Y.
Alfred E. Hilgeman, former city
chemist at Muskegon, Mich., is now
equipment engineer with the Atlan-
tic & Pacific Tea Co. in New York.
Gilbert L. Shew of Wina-
mac, Indiana, is with the
77th Engineers, Fort Cus-
Harold Kehoe of Terre
Haute, Indiana, is em-
ployed by the Reconstruc-
tion Finance Corp., Washington,
D. C.
Guy S. Mahan, automotive engi-
neer with the U. S. Quartermasters
Depot, Baltimore, Md., has been pro-






W. Whitney Yost, former-
ly with the Chevrolet
Sales and Service Com-
pany, Terre Haute, Ind., has taken a
position as aircraft instrument me-
chanic with the Allison Division of
General Motors Corp., Indianapolis,
Ind.
George F. Stark, with the U. S.
Social Security Board, has been
transferred to Kansas City, Mo.
/34
Jay F. Hall, former sales
engineer with the Clark
Controller C omp an y,
Cleveland Heights, Ohio, is now with
the U. S. Quartermaster Corps,
Washington, D. C.
Earl B. Butler, formerly with the
T. V. A., is a first lieutenant, Corps
of Engineers, working on airport
construction at Tyndall Field,
Panama City, Fla.
F. H. Richardson, formerly with
the Indiana State Highway Dept.,
is first lieutenant, 21st Engineer
Regiment, Langley Field, Va.
Robert B. Asbury, second lieuten-
ant, U. S. Air Corps Reserve, is in-
structor at Gardner Field, Taft,
Calif.
Henry Fick, Jr., former accountant
with the Three B Company, Terre
Haute, Ind., has taken a position





William R. Creal, form-
erly with the Jones-
Debney Company, Louis-
ville, Ky., has been transferred to
the 20th Engineer Battalion, Pine
Camp, N. Y.
John W. Mann, formerly with the
Wadhams Oil Company, East Chi-
cago, Ind., has taken a position as
engineer with the Socony Vacuum
Oil Company, East Chicago, Ind.
/ 3 8 
Lieutenant Clemens
Lundgren has been trans-
ferred to the advanced
flying school at Lathan, Ala.
Francis A. Marasco, ser-39 geant in the U. S. Signal
Corps, is instructor in the
R. A. F. Radio School, Clinton,
Ontario, Canada.
Earl O. Swickard, Law-
renceburg, Ind., is with
the 31st Engineer Train-
ing Battalion, Ft. Leonard Wood, Mo.
Linn D. Burk is with
Thompson Products, Inc.,
Cleveland, Ohio.
Fred Wehle of Louisville, Ky., is
with the Third Engineer Battalion,






PREVENTING "TOOTH DECAY" THE MODERN WAY
1_4 ERE this hottest flame known to man
" is giving gear teeth a protective
"face." The wearing surface of each
tooth is readily flame hardened to an
easily controllable depth and to any
desired degree of hardness, yet its core
retains its original toughness and shock-
resistance. Gear teeth, wearing sur-
faces, shafts, sprockets, and a multi-
tude of shapes of any size and form
are economically and speedily hard-
ened this modern Airco way.
Because of its many and varied ap-
plications, the oxyacetylene flame has
been drafted into service to speed de-
fense by cleaning metal surfaces for
quicker and long-lasting paint jobs, by
shaping steel faster than ever before,
by gouging out metal with astonishing
speed and accuracy, and by welding it
into a homogeneous, permanent unit.
So that you may become better ac-
quainted with the many industrial ap-
plications of the Airco oxyacetylene
flame, we have prepared a pictorial
review of "Airco in the News".
Write to the Airco Public Relations
Department, Room 1656, 60 East
42nd Street, New York, New York for
a copy today.
REDUCTION
(Y.% Pe /WI ///,, ,
60 EAST 42nd STREET, NEW YORK, N. Y.
In Texas:
Magnolia-Airco Gas Products Co.
DISTRICT OFFICES IN PRINCIPAL CITIES
ANY T ING AN E V E It V T II I
December, 1941





(Continued from page 15)
A. I. E. E.
During the past





very active through the efforts of
Mr. Harris E. Murchison, its presid-
ing officer. This year the branch is
striving to maintain regular branch
meetings, something that has never
previously been successful. Each of
Choose a Man's Gift
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the seniors is taking his turn to act
as the principal speaker for one of
these meetings, and in an effort to
get away from a group of highly
technical talks, Mr. Murchison has
suggested that some of these speak-
ers tell of their respective places of
employment during the vacation fol-
lowing their junior year. As many
of these members had employment
in large industrial plants, it was
thought that such talks on the lay-
out, power distribution, and manage-
ment of such plants would be of
great interest to the members.
Robert Anderson opened this
series on October 20 with a talk
entitled "My Experience at Inland
Steel," which pertained in general
to the maintenance and repair of
electrical equipment at the Inland
Steel Company, Chicago.
Edwin E. Gaston then followed on







From Our Factory to You
SHERMAN'S CLOTHES
522 Wabash Ave.
Me'n's and Young Men's Suits -
Top Coats - Overcoats - Zip Coats
VIQUESNEY'S
"The Fountain Pen Store"
Drawing Equipment and Supplies




PAINT & GLASS CO.
1201 Wabash Ave.
C-2226
Units of the Dresser Power Plant,"
explaining the system of control and
operation of the small motor units
used in connection with the steam
generators at Dresser.
On November 17, Elmer Cooper
gave "Safety Precautions To Be Ob-
served Around Electrical Machin-
ery," followed by a demonstration,
with the assistance of Clay Riley,
of the method of resuscitation of a
person who had been injured by
shock.
On December 4, the branch lis-
tened to Earl Michael's talk on the
Bell Telephone Co. Michaels was
employed by that company during
the past summer. The talks have all
been highly interesting and of great
educational value.
A new metallizing gun is designed
for operation on propane gas. It
produces extremely fine coatings at
production speeds, two speed ranges
being available. Spraying speeds are
equal to those obtained with hydro-
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RESEARCH AND
DEVELOPMENT
(Continued from page 12)
they were traveling. The device is
directional so that cars which come
from the left side of the road, op-
posite to the direction facing the
sign, do not operate the sign.
Infrared Baking of Finishes
Speeds Production
Industrial designers have long
sought a practicable and quick meth-
od of curing finishes on various in-
dustrial mechanisms. Until recently
the manufacturer was able to turn
out a piece of material in a short
time, but then would have to wait
hours and sometimes days for the
finish to be baked in a hot air oven.
To get around this bottle-neck in
production many manufacturing con-
cerns are now using infrared baking
ovens to cure the finishes on objects.
The finish is harder, more durable,
and in the long run more economical
than hot air baked finishes. A large
number of parts of practically all
shapes and sizes are now being suc-
cessfully finished with it, although
the method is comparatively new.
The principle of baking by infrared
rays is essentially the same as bak-
ing by hot air, namely, baking by the
contact of the material with some
form of heat. When infrared radia-
tion takes place, the rays strike an
object and produce heat in that ob-
ject. There is very little heat created
by the passage of the rays through
the air, and thus the ovens will not
waste as much heat through the
walls as does the hot air type. The
heat created by the passage of the
rays through an object bakes the ob-
ject and produces a hard durable
finish. The remarkable thing about
the method is that the entire finish-
ing operation takes only about ten
minutes as compared with the usual
five hours or more required by ordi-
nary hot ovens.
The general method of infrared
baking is to set up banks of infrared
lamps in such positions that an ob-
ject carried on a conveyor through
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the ovens will have every square
inch of its surface attacked by the
infrared rays. Naturally there are
some objects which could not be
completely exposed to the rays and
the manufacturer has to depend on
the conduction of the heat through
the material to the hidden parts.
Infrared baking has its drawbacks
even as do most production methods.
Its chief defect is that the infrared
rays are easily reflected from highly
polished surfarces and will not heat
them. This entails specially designed
metals and machine designs which
will produce minimum reflection.
Gold and highly polished brass or
silver are good examples of materials
which are not easily infrared baked.
Generally speaking, it has been
proved that almost anything that
can be baked in a hot air oven can
be baked in the infrared type ovens.
The only limitation imposed on the
use of this type oven is that wooden
and plastic materials do not respond
favorably to baking by this method.
These problems are being worked
out at present, and it is expected that
the problem will be solved in the
near future.
The thickness of the metal to be
finished also plays an important part
in the use of the infrared oven. Thin
metal conducts heat more readily
than does thick metal, and for this
reason, a thin piece of metal would
bake hard and dry before the thicker
piece would become hard. The con-
duction of heat through metal aids
the manufacturer greatly, for it en-
ables him to bake blind spots on a
machined side, and the heat created
is carried by conduction through the
metal to the other side or blind spot,
Many factors are involved in the
successful operation of an infrared
system, and the designer has control
of most of them. If full efficiency of
this particular method of finish bak-
ing is to be realized, the parts or
machines must be specially designed
to meet the requirements of this in-
frared baking.









the holidays, all ac-
tives and pledges of
Kappa chapter met
at the fraternity
November 17, for a
meeting. Professor
Hutchins was guest speaker for the
evening. Choosing to talk about the
many unusual and amusing experi-
ences which he had encountered in
his numerous years of engineering
work, Professor Hutchins convinced
the entire chapter that there is never
a dull moment in the life of an
engineer.
Dancing to the music of Bert
Woodard and his orchestra, Kappa
chapter celebrated her annual Christ-
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on December 6. Among the chap-
erones and guests for the evening
were: Professor and Mrs. E. A. Mac-
Lean, Dr. and Mrs. O. S. Knight,
Professor and Mrs. Carl Wisch-
meyer, Dr. and Mrs. D. B. Prentice,
and Miss Mary Gilbert. As usual,
all the Theta Xi's had a whale of a
good time.
Plans are rapidly being completed
for a stag party to be held sometime
in January. According to John
Taylor, social chairman, the party
will feature the boogie-woogie piano







20, for at that time
she married Tony
Bochold at the Sac-
red Heart Church. Before the wed-
ding the chapter presented "Mom"
with a handsome toastmaster set and
the following week, the mother's
club of Sigma Nu gave her a small
party. Mrs. Bochold will live on a
farm in the vicinity of Praireton, and
she promised to butcher a cow and
invite the whole chapter to a steak
fry in the near future.
Every year, just before Christmas
vacation, Beta Upsilon has a pre-
holiday open house. This year the
house will once again be decorated
CI
with a Christmas tree, red and green
fixtures, and an occasional mistletoe
hung in opportune places. The affair
will be arranged by Dwaine Woolsey
who will be aided by Bob Stark,
John Martin, Frank Kamm, and
Robert Drake. Aside from the danc-
ing and card playing, Jack Warrick
will see to it that the evening is filled
with new games and entertainment.
Vitally concerning every chapter
of Sigma Nu is the Sigma Nu na-
tional song contest. Sigma Nu con-
siders good songs as building stones
in the foundation of a solid fraternity,
and already songs have been sub-
mitted by such prominent Sigma
Nu's as Glenn Miller and Kay Kyser.
Kay's new song is entitled "A Rose
and A Song" and from all indications,










mas formal dance which will be held
this year on the evening of Christmas
vacation, Friday, December 19. The
dance will feature the popular music
of Wayne McIntyre and his orches-
tra and will be held in the Mayflower
Room of the Terre Haute House.
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the past one of the most successful
dances given at the school and this
year will prove no exception.
Instead of holding the regularly
scheduled dinner meeting the first
Monday of the month, the chapter
postponed it until Friday evening
December 12, when the entire chap-
ter assembled to honor the national
chief of Alpha Tau Omega, Berton
Wilbur. Brother Wilbur is making
a tour of the chapters of Alpha Tau
Omega in the midwest. An excellent
dinner was served by the mother's
club, and Brother Wilbur was the
guest speaker of the evening. Fra-
ternity songs and stories were en-
joyed by the entire group and the
meeting broke up as Brother Wilbur
left to continue to the chapter of
Alpha Tau Omega at Indiana Uni-








two of her mem-
bers have been
elected to fraternal positions. They
are Charles K. Bressett who has been
elected High Phi, and James Fields
who has been elected High Epsilon.
The elections took place last month.
You Won't Feel Sheepish
in Wolf's Clothing






121 No. 9th St.
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The chapter has been busy planning
for the pledging of several new mem-
bers in the immediate future. Plans
are nearing completion concerning a
gala open house which will be held
sometime this month.
Piercing darkness with the bril-
liance of a midsummer sun, the
Sperry 60-inch searchlight is the
world's most powerful. On a clear
night its 800,000,000 candle-power
beam can reach out with a visual
range of 10 to 12 miles so that high-
flying planes appear as bright points
of light about the size of a star.
The source of light for this me-
chanical eye is the ball of luminous
gas which the high intensity carbon
arc forms in the crater of the positive
electrode.
American housewives donated
enough aluminum during the collec-
tion campaign last summer to make
1,900 fighter planes or 350 four-
motored bombers. All but a few
thousand pounds of the metal have
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BITS OF WIT
edited by W. Alan Winslow, ch.e., '44
There are lots of couples who
don't pet in parked cars. In fact the
woods are full of them.
Which reminds us of the young
teacher who had to leave school be-




the land we love and
A comely colored girl had just
been baptized in the river. As she
came to the surface she cried, "Bless
de Lawd: I'se saved! Las' night I
was in the ahms of Satan, but to-
night Ah'm in de ahms of de Lawd!"
"Sistah," came a baritone voice
from the shore, "how is you all fix'
up for tomorrow ebening?"
"How'd you get along with your
wife last night after that stag party?"
"Aw, we had a fight, but she came
crawling to me on her hands and
knees."
"Yeah? What did she say?"
" 'Come out from under that bed,
you worm'!"
Chatter: Two I. S. T. C. co-eds
went out for a tramp in the woods.
He got away.
Mother: "Have a good time at the
party and be a good girl."
Daughter: "Make up your mind,
mother."
If a girl expects to win a husband,
she ought to exhibit a generous
nature--or else how generous nature
has been to her.
In the days of Queen Elizabeth,
'tis said, some of the ladies of the
court liked to curl up with a good
book, while others preferred simply
to curl up with one of the pages.
Bride (buying stove) : "Please, I'd
like a little oven."
Salesman (accommodatingly) :
"Er, pardon me; but not while your
husband's along."
The fortunate youth gazed de-
lightfully at his stunning date as she
gracefully descended the stairway.
His heart beat violently as he real-
ized that all this beauty was his.
Charmingly she stood before him and
whispered, "How do I look?"
"Sweetheart," he murmured as he
took her in his arms, "you look
mighty good to me."
"Don't let your impressions mis-
lead you," she breathed, snuggling
closer.
A tourist returning to this coun-
try after a trip abroad was asked the
usual question by the customs
official: "Have you anything to de-
clare, Madam?"
"No," was the sweet reply, "noth-
ing."
"Then, madam," said the official,
"am I to understand that the fur
tail hanging below your coat is your
ownr
"Since that girl of yours has been
in show business she's got some
pretty swell parts."
"Yes. I've been noticing them my-
self."
Voice over phone: "How do you
feel this morning?"
Lady: "All right."
Voice: "Then I guess I have the
wrong number."
"Pardon me, young lady, in the
matter of your dress, don't you think
you could show a little more dis-
cretion?"
"My gosh! Some of you fellows
are never satisfied!"
One firefly flew excitedly up to
another in Hyde Park, London, and
said: "Put out that light. Don't you
know that this is a blackout?"
"How can I help it? When you
gotta glow, you gotta glow."
The other day a man looked in the
obituary column and read that he
had died. He immediately called a
friend and said, "Did you read that
I died?"
The reply was, "Yes, where are
you calling from?"
"We can't have any fun this eve-
ning. All I have is some small
change."
"Well what do you think it takes
to send my kid brother to the
movies? A five dollar bill?"
The little old gray woman bent
over the cherub in the cradle.
"O-o-o. You look so sweet, I could
eat you."
Baby: "Like hell you could, you
haven't any teeth."
Taylor: "What kind of oil do you
use in your car?"
Mehagan: "Oh, I usually begin by
telling them I'm lonely."





"Then take off your hat. We're in
Westminster Abbey."
She was trying to work her way
through college selling the Saturday
Evening Post, but all the fellows
wanted to take Liberties.
"Johnnie, did you want to leave
the room?"
"Say, teacher, you don't think I'm





EVEN when our defense "Sherlocks" can't,x-rays can "see right through" potential
saboteurs and their hidden bits of destruction.
Without unwrapping or any dangerous tam-
pering, suspicious packages may be inspected
quickly and safely. Portable x-ray equipment
is also used for fluoroscopic examination of
overstuffed furniture, mattresses, or other
articles in which questionable items might be
hidden.
The x-ray has been instrumental in unearth-
ing such things as a hypodermic needle and
some narcotics cleverly hidden in a woman's
handbag, a revolver baked in a loaf of bread,










THE most expert human eye can distinguishabout ioo,000 different colors, but that's
practically color-blindness compared to the
2,000,000 that the G-E color analyzer can de-
tect. The color analyzer can even measure your
lady friend's blush, provided she holds it for
110
GENERAL
two and a half minutes, and then, it will
record it on paper for future reference!
The recording photoelectric spectrophotom-
eter (that's the color analyzer's name) is
only one of the things you can see in action
in one of G.E's newest movies, "Curves of
Color." This film, in full color, gives a io-
minute story of the world of color, telling why
accurate color recognition is of such great
importance to man and industry.
"Curves of Color" (i6mm, sound) is purely
educational and will gladly be lent to organized
groups without any charge but the transporta-
tion costs. If you would like to show it at one
of your dinners or club gatherings, just drop
a line to Campus News, Dept. 318-6, General
Electric Company, Schenectady, N. Y.
A,„,,Ey SAY. LE T Down, bit0/00114Ex WANT TO COOK A 
Hotoo",' rp-4 cud- ,
/7/1- -
HOT DOGS AND COLD DIPS
THE strip mine of the Truax-Traer CoalCompany in Fiatt, Illinois, hasn't actually
been invaded by picnickers (yet) who want
to cook hot dogs in the dipper of the big, 3o-
yard stripping shovel there, but it's an idea!
Hot plates have been installed in the dipper,
and Calrod heating elements have been put
in the dipper handle.
The purpose of these heaters is not, how-
ever, to provide an extra service for possible
picnickers, but to keep mud from freezing
to the sides and bottom of the dipper. This
used to reduce payload so per cent or more,
and bonfires and a shutdown of 3o minutes





it's Chesterfield for Christmas
She is appearing in the
20th Century-Fox Production
"HOW GREEN WAS MY VALLEY"
FOR CHRISTMAS
Ar-,
Here are your Milder Better-Tasting
Chesterfields again . i h.. _n t__e most attractive, up-to-the-
minute Christmas gift package of the year.
Buy them for the folks at home ... send them to your friends
and don't forget to mail them to the boys in the Service.
YOU CAN'T BUY A BETTER CIGARETTE ,Ca4
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